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Description 


EXTERNALLY SERVICEABLE 
TRANSMISSION SUMP FILL PIPE AND 
DRAIN PORT ASSEMBLY 

Background of Invention 
[0001] 1. Field of the Invention 

[0002] jhe invention relates to an oil reservoir or sump for an 
automatic transmission mechanism in an automotive ve- 
hicle powertrain. 

[0003] 2. Background Art 

[0004] An automatic power transmission mechanism in a con- 
temporary automotive vehicle powertrain includes a gear 
system, typically a planetary gear system with multiple 
gear ratios, fluid pressure actuated friction clutches and 
brakes to establish and disestablish torque flow paths 
through the gearing, and a hydrokinetic torque converter 
including an impeller connected to the crankshaft of an 
internal combustion engine and a turbine connected driv- 


ably to the torque input element of the gear system. A 
positive displacement transmission pump in a transmis- 
sion housing has a pump driving element connected to 
the impeller. When the engine is operating, the pump es- 
tablishes control pressure for fluid pressure actuators for 
the friction clutches and brakes as well as lubrication oil 
pressure. 

[0005] A transmission reservoir or sump typically is connected to 
the transmission housing at a location below the trans- 
mission gearing for storing transmission fluid. The sump 
is in fluid communication with an inlet side of the impeller 
driven transmission pump. 

[0006] The transmission includes a control valve system, which is 
supplied with control pressure fluid from the transmission 
pump. Drainage ports in the valve system allow control 
pressure fluid to return to the transmission sump where it 
is filtered and recirculated. 

[0007] Normal maintenance of the transmission requires the 

transmission fluid sump to be drained and refilled period- 
ically. Typically, a drum plug and fill pipe assembly is 
used for the purpose of draining and filling the sump. 
Other known transmission designs make use of a fill port 
above the sump and a dip stick to ascertain the level of 


fluid in the sump. If a transmission fluid drain plug and fill 
pipe assembly is used, the length of the fill pipe deter- 
mines the fluid level of the transmission fluid in the sump. 
A drain plug is integrated with the fill pipe. That design 
may result in multiple potential fluid leak paths at the 
sealing interface of the fill pipe with the sump and at the 
interface of the fill pipe and the plug. 
[0008] Threaded connections are used with a conventional drain 
plug and fill pipe assembly for securing the fill pipe to the 
sump and for securing the plug to the fill pipe. Recom- 
mended torque limits for these elements are established 
for each threaded connection. Typically, the torque limits 
determine overlapping torque windows for the threaded 
connections. A torque applied to one element, therefore, 
may be inconsistent with the recommended torque for the 
other element. Further, any corrosion at either of the 
threaded connections will cause differences in the degree 
of overlap of the two torque windows. Further, known de- 
signs of this type have multiple sealing interfaces, each 
interface creating a potential fluid leak path. 
Summary of the Invention 

[0009] The invention comprises a fill pipe and drain plug assem- 
bly that includes a single sealing interface rather than 


multiple sealing interfaces typical of known fill pipe and 
drain plug assemblies. The invention is characterized also 
by improved corrosion resistance and reduced weight in 
comparison to known designs. 

[0010] The fill pipe and drain plug assembly of the invention may 
be made of thermoset material or thermoplastic material, 
such as glass-filled Nylon, and the sump may be formed 
as a molded oil pan using, for example, any of various 
known thermoset or thermoplastic materials. 

[0011] The fill pipe is secured by threads in a threaded opening 
in the sump. It is threaded into the bottom of the pan un- 
til it bottoms on a shoulder on the fill pipe. No seal is re- 
quired at this interface. A drain plug installed within the 
threaded opening forms a plug sealing interface with the 
pan. 

[0012] When filling of the sump is required, the plug can be re- 
moved and transmission fluid can be added to the sump 
through the fill pipe using a fill adapter that may be 
threaded into the pan threads rather than into the fill pipe 
itself. Because of this design of the fill pipe and the drain 
plug, a conventional externally threaded plug may be 
used. The fill pipe itself can be removed and reinstalled 
from outside the transmission without requiring removal 


of the pan. 

[0013] In addition to overcoming the leal<age problem associated 
with multiple sealing interfaces of known designs, the de- 
sign of the present invention avoids problems associated 
with torquing and loosening of a concentric plug, a fill 
pipe and a fill adapter. Each threaded element of the de- 
sign can be torqued during assembly independently of the 
torque requirements of other elements of the assembly. 
Brief Description of the Drawings 

[0014] Figure 1 is a cross-sectional view, largely in schematic 
form, of an automatic vehicle transmission for an auto- 
motive vehicle driveline with a transmission oil sump lo- 
cated at the lower side of the transmission housing; 

[0015] Figure 2 is an isometric view of a transmission reservoir or 
sump for a transmission of the type shown in Figure 1; 

[0016] Figure 3 is a cross-sectional view of a known steel plug 
and fill pipe assembly for a transmission with a sump lo- 
cated below the transmission gearing; and 

[0017] Figure 4 is a cross-sectional view of a Nylon drain plug 
and fill pipe assembly embodying features of the present 
invention. 

Detailed Description of the Preferred Embodiment (s) 


[0018] Figure 1 shows, in schematic, cross-sectional form, a typ- 
ical automatic transmission of the kind currently used 
with rear wheel drive automotive vehicles. Figure 1 is in- 
cluded in the disclosure to illustrate a structural environ- 
ment for the transmission fluid fill pipe and drain plug as- 
sembly of the invention. Although Figure 1 illustrates a 
transmission for a rear wheel drive vehicle, the invention 
may be used as well in a transmission of a so-called 
transaxle type, wherein engine torque is delivered to for- 
ward traction wheels of the vehicle. 

[0019] Numeral 10 in Figure 1 designates an automatic transmis- 
sion housing. Enclosed in the housing 10 is a planetary 
gear system 12, which includes friction clutches and 
brakes for establishing and disestablishing torque flow 
paths through planetary gear elements. The friction 
clutches and brakes are actuated by fluid pressure oper- 
ated actuators in known fashion. 

[0020] Engine torque is delivered to the impeller 14 of a hydroki- 
netic torque converter 16. A turbine 18 of the torque con- 
verter 16 delivers torque to a turbine shaft 20, and the 
planetary gear system 12 distributes turbine torque to 
torque output shaft 22. 

[0021] A control valve body, schematically shown at 24, is lo- 


cated in a transmission fluid reservoir or sump 26. Trans- 
mission fluid in sump 26 is distributed by valve elements 
in the control valve body to fluid pressure actuators for 
the planetary gear system. A positive displacement pump 
28 for developing control valve circuit pressure for the 
control valve elements is driven by the impeller 14. A fluid 
inlet port (not shown) for the pump 28 communicates with 
the transmission fluid in the sump 26. 

[0022] Figure 2 is an isometric view of the transmission fluid 

sump 26 of the invention. The sump 26 sometimes is re- 
ferred to as an oil pan. It may be formed by a molding 
process using a glass-filled Nylon plastic material, al- 
though other moldable materials may be used as well. It 
comprises a pump inlet structure and fluid filter assembly 
30 secured to the bottom surface 32 of the sump 26. A 
vertical fluid supply pipe 34 is secured at one end to the 
filter assembly 30. When the sump 26 is assembled to the 
lower side of the transmission housing 10, the pipe 34 
will communicate with pump inlet passages extending to 
the positive displacement pump 28. 

[0023] The sump 26 includes a peripheral margin 36 that can be 
bolted with peripherally spaced bolts at 38 to the lower 
side of the transmission housing 10. A gasket may be po- 


sitioned on the peripheral margin 36. A fill pipe, which 
will be described subsequently with reference to Figure 4, 
is secured to the sump 26 at a surface portion 40, which 
may be lower than the surface 32. 

[0024] Figure 3 shows at 41 a known fill pipe and drain plug 

construction made of steel. It includes an upstanding por- 
tion and a threaded portion 43, which is threadably re- 
ceived in an internally threaded opening in the lowermost 
surface of the sump. Fill pipe 41 has a head, preferably a 
hexagonal head 45, which can be tightened with a hand 
tool as the threaded portion is received in the internally 
threaded oil pan. A sealing surface 47 supports a seal to 
prevent leakage from the sump. 

[0025] An externally threaded plug 49 is received in an internally 
threaded end of fill pipe opening 51. Provision is made for 
sealing the plug to prevent leakage from the oil pan. 
Thus, there are two potential leak flow paths for the de- 
sign of Figure 3 that must be dealt with. As the fill pipe 
and plug assembly are put in place, the torque limits 
specified for torquing the fill pipe 41 may not be compati- 
ble with the torque limits specified for the plug 49. Fur- 
ther, the steel construction of the design of Figure 3 
causes a corrosion problem after the transmission has 


been in service, whicli exacerbates the problem of avoid- 
ing leal<age tlirougli multiple leak flow paths. Further, ro- 
tation of the fill pipe 41 must be prevented when the plug 
49 is tightened during assembly or is loosened to permit 
drainage. 

[0026] Opening 51, when the plug 49 is removed, is used to fill 
the sump. The level of the fluid in the sump is determined 
by the height of the fill pipe 41. During the filling process, 
the maximum fluid level in the sump is determined when 
back-flow of fluid through the fill pipe opening 51 occurs. 
The level of the fluid in the sump can be adjusted by re- 
placing the fill pipe with a fill pipe of different height. 

[0027] The fill pipe design of Figure 4 embodies the present in- 
vention. In Figure 4, the sump 26 includes an upward 
pedestal or extension 42 rising from the internal surface 
portion 40 within the transmission sump. Extension 42 
has a central opening that is internally threaded, as shown 
at 44. A plastic fill pipe 46, which may be nylon, has a 
lower shoulder 48 with external threads 50 that thread- 
ably engage the internal threads 44. The shoulder 48 en- 
gages an annular shoulder 52 formed on the extension 42 
when the fill pipe 46 is installed as shown in Figure 4. The 
internal opening 54 in the fill pipe 46 can be provided 


with a hexagonal socket portion 56 to receive a hexagonal 
wrench for tightening the fill pipe 46 after the fill pipe is 
inserted from the exterior of the sump through opening 
58 in the extension 42. 

[0028] A Nylon closure member 60, with external threads 62, is 
threadably received in the threaded opening of the exten- 
sion 42. As in the case of the fill pipe 46, the closure 
member 60 can be provided with a hexagonal socket por- 
tion 64 for accommodating a wrench for tightening the 
closure member 60 within the extension 42. The closure 
member 60 has an annular shoulder 66, which engages 
the sump outer wall. An annular shoulder 68 can be 
formed on the sump 26 around the head of the closure 
member 60. The shoulder 68 and the head of the closure 
member 60 may be formed, in known fashion, with inter- 
locking teeth to prevent unwanted rotation of the closure 
member after it has been threaded securely in place. An 
0-ring seal may be located at the interface of the shoul- 
der 66 of the closure member 60 and the surrounding 
wall of the sump 26. 

[0029] Only a single potential leak flow path exists in the assem- 
bly of Figure 4. That leak flow path is at the interface of 
the shoulder 66 and the exterior surface of the sump 26. 


The 0-ring seal 70 effectively prevents leakage of fluid 
from the sump past the closure member 60. 
[0030] The fill pipe 46 is threaded into the extension 42 inde- 
pendently of the threaded connection of the closure 
member 60 with the extension 42. Thus, each threaded 
connection may have its independent torque limit specifi- 
cations. There are no overlapping torque windows for the 
threaded connections for the fill pipe and the closure 
member. 

[0031] The construction of Figure 4 has significantly reduced 

weight and lower cost in comparison to the steel fill pipe 
construction of Figure 3. 

[0032] The construction of Figure 4 makes it possible to fill the 
sump to a level determined by the height of the fill pipe 
46 by introducing transmission fluid through the fill pipe. 
When the sump must be drained, the closure member 60 
can be removed using a simple hand wrench, followed by 
removal of the fill pipe 46. This operation makes it unnec- 
essary to remove the sump 26 from the lower side of the 
transmission housing. The sump can be refilled by rein- 
serting the fill pipe 46. When the sump is filled to the level 
determined by the fill pipe 46, the closure member 60 is 
applied and tightened with a specified torque. 


[0033] Tightening or loosening of the closure member 60 has no 
effect on the fill pipe 46. If adjustment of the transmission 
fluid level is required, it is merely necessary to remove the 
closure member 60 and the fill pipe 46. Fill pipe 46 then 
can be replaced with a fill pipe of a different length de- 
pending upon the level that is desired. These operations, 
again, can occur without removal of the sump from the 
lower side of the transmission housing. 

[0034] Although an embodiment of the invention has been dis- 
closed, it will be apparent to a person skilled in the art 
that modifications may be made without departing from 
the scope of the invention. All such modifications and 
equivalents thereof are intended to be covered by the fol- 
lowing claims. 


